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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To electrically and mechanically 
protect the lower face of a semiconductor substrate in a 
semiconductor device referred to as CSP. 

SOLUTION: A conductive resin film 30 comprising a silver paste is 
formed on the lower face of the semiconductor substrate 21 . 
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[Claim(s)] 

[Claim 1] The semiconductor device characterized by providing the closure film formed in 
the top face of the semi-conductor substrate with which the pillar-shaped electrode was 
formed in the top face, and said semi-conductor substrate except said pillar-shaped 
electrode, and the conductive resin film formed in the inferior surface of tongue of said 
semi-conductor substrate. 

[Claim 2] The semiconductor device characterized by forming the surface treatment layer 
for antioxidizing in the top face of said pillar-shaped electrode in invention according to 
claim 1. 

[Claim 3] The semiconductor device characterized by forming the solder ball in the front 

face of said surface-preparation layer in invention according to claim 2. 

[Claim 4] It is the semiconductor device characterized by being thinner than the original 

thickness of a wafer for the thickness of said semi-conductor substrate to obtain the 

semi-conductor substrate concemed in invention according to claim 1 to 3. 

[Claim 5] The manufacture approach of the semiconductor device characterized by carrying 

out the dicing of said wafer after forming the closure film in the whole top face except said 

pillar-shaped electrode of the wafer which has a pillar-shaped electrode on the top face and 

forming the conductive resin film in the inferior surface of tongue of said wafer in the 

manufacture approach of a semiconductor device of obtaining the semiconductor device 

which carries out the dicing of said wafer and consists of each chip. 

[Claim 6] The manufacture approach of the semiconductor device characterized by forming 
the surface treatment layer for antioxidizing in the top face of said pillar-shaped electrode 
in invention according to claim 5 after forming said closure film. 

[Claim 7] The manufacture approach of the semiconductor device characterized by forming 
a solder ball in the front face of this surface-preparation layer in invention according to 
claim 6 after forming said surface-preparation layer. 

[Claim 8] The manufacture approach, of the semiconductor device characterized by forming 
said conductive resin film in the inferior surface of tongue of this wafer after grinding the 
inferior surface of tongue of said wafer and making a wafer thin in invention according to 
claim 5 to 7. 

[Claim 9] The manufacture approach of the semiconductor device which grinds the inferior 
surface of tongue of said wafer, makes a wafer thin, and is characterized by forming said 
conductive resin film in the inferior surface of tongue of this wafer in invention according 
to claim 5 to 7 after grinding said closure film and said pillar-shaped electrode on said 
wafer. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device which has a 

pillar-shaped electrode, and its manufacture approach. 

[0002] 

[Description of the Prior Art] For example, there is a thing as shovra in drawing 10 in the 
semiconductor device called CSP (Chip Size Package). The connection pad 2 is formed in 
the top face of the semi-conductor substrate 1 which consists of silicon etc. in this 
semiconductor device. An insulator layer 3 is formed in the part except the center section of 
the connection pad 2 of the top face. Apply to the predetermined part of the top face of an 
insulator layer 3 from the top face of the connection pad 2 exposed through the opening 4 
formed in the insulator layer 3, and rewiring 5 is formed. The pillar-shaped electrode 6 is 
formed in the pad section top face at the tip of rewiring 5, and the closure film 7 is formed 
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in the whole top face except the pillar-shaped electrode 6. It has the structure where the 
surface-preparation layer 8 for antioxidizing was formed in the top face of the pillar-shaped 
electrode 6 of electrolytic plating or electroless deposition, and the solder ball 9 was formed 
in the front face of the surface-preparation layer 8. 

[0003] 

[Problem(s) to be Solved by the Invention] By the way, in the above-mentioned 
conventional semiconductor device, since the inferior surface of tongue of the 
semi-conductor substrate 1 had become nakedness, when the noise which originates in 
static electricity etc. from the outside was not able to be absorbed by semi-conductor 
substrate 1 the very thing, there was a problem that an electric noise might occur and a 
crack might occur in the semi-conductor substrate 1 at the time of various kinds of 
activities of carrying in other electronic parts, such as the circuit board. In order to make 
thickness of a semiconductor device thin especially, when the inferior surface of tongue of 
the semi-conductor substrate 1 is ground suitably, it is easy to generate an electric noise, 
and easy to generate a crack in the semi-conductor substrate 1. The technical problem of 
this invention is protecting electrically and mechanically the inferior surface of tongue of a 
semi-conductor substrate. 
[0004] 

[Means for Solving the Problem] The semiconductor device concerning invention 
according to claim 1 is characterized by providing the closure film formed in the top face of 
the semi-conductor substrate with which the pillar-shaped electrode was formed in the top 
face, and said semi-conductor substrate except said pillar-shaped electrode, and the 
conductive resin film formed in the inferior surface of tongue of said semi-conductor 
substrate. The semiconductor device concerning invention according to claim 2 is 
characterized by forming the surface treatment layer for antioxidizing in the top face of said 
pillar-shaped electrode in invention according to claim 1. The semiconductor device 
concerning invention according to claim 3 is characterized by forming the solder ball in the 
front face of said surface-preparation layer in invention according to claim 2. The 
semiconductor device conceming invention according to claim 4 is characterized by the 
thickness of said semi-conductor substrate being thinner than the original thickness of the 
wafer for obtaining the semi-conductor substrate concerned in invention according to claim 
1 to 3. After the manufacture approach of the semiconductor device conceming invention 
according to claim 5 forms the closure film in the whole top face except said pillar-shaped 
electrode of the wafer which has a pillar-shaped electrode on the top face and forms the 
conductive-resin film in the inferior surface of tongue of said wafer in the manufacture 
approach of a semiconductor device of obtaining the semiconductor device which carries 
out the dicing of said wafer and consists of each chip, it is characterized by the thing which 
carry out the dicing of said wafer and to do. In invention according to claim 5, after the 
manufacture approach of the semiconductor device conceming invention according to 
claim 6 forms said closure film, it is characterized by forming the surface treatment layer 
for antioxidizing in the top face of said pillar-shaped electrode. In invention according to 
claim 6, after the manufacture approach of the semiconductor device conceming invention 
according to claim 7 forms said surface-preparation layer, it is characterized by forming a 
solder ball in the front face of this surface-preparation layer. In invention according to claim 
5 to 7, after the manufacture approach of the semiconductor device conceming invention 
according to claim 8 grinds the inferior surface of tongue of said wafer and meikes a wafer 
thin, it is characterized by forming said conductive resin film in the inferior surface of 
tongue of this wafer. In invention according to claim 5 to 7, after the manufacture approach 
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of the semiconductor device concerning invention according to claim 9 grinds said closure 
film and said pillar-shaped electrode on said wafer, it grinds the inferior surface of tongue 
of said wafer, makes a wafer thin, and is characterized by forming said conductive resin 
film in the inferior surface of tongue of this wafer. And according to this invention, since 
the conductive resin film is formed in the inferior surface of tongue of a semi-conductor 
substrate, the inferior surface of tongue of a semi-conductor substrate can be protected 
electrically and mechanically. 
[0005] 

[Embodiment of the Invention] Drawing 1 shows the sectional view of the semiconductor 
device in 1 operation gestalt of this invention. The connection pad 22 is formed in the top 
face of the semi-conductor substrate 21 which consists of silicon etc. in this semiconductor 
device. An insulator layer 23 is formed in the part except the center section of the 
connection pad 22 of the top face. Apply to the predetermined part of the top face of an 
insulator layer 23 fi-om the top face of the coimection pad 22 exposed through the opening 
24 formed in the insulator layer 23, and rewiring 25 is formed. The pillar-shaped electrode 
26 is formed in the pad section top face at the tip of rewiring 25, and the closure film 27 
which has the top face of this pillar-shaped electrode and the top face of the same height is 
formed in the whole top face except the pillar-shaped electrode 26. It has the structure 
where the surface-preparation layer 28 for antioxidizing was formed in the top face of the 
pillar-shaped electrode 26 of electrolytic plating or electroless deposition, the solder ball 29 
was formed in the fi-ont face of the surface-preparation layer 28, and the conductive resin 
film 30 was formed in the inferior surface of tongue of the semi-conductor substrate 21 . 
[0006] Next, an example of the manufacture approach of this semiconductor device is 
explained with reference to drawing 2 - drawing 7 in order. First, the connection pad 22 is 
formed in the top face of the wafer 31 for obtaining two or more semi-conductor substrates 
21 shown in drawing 1 , as shown in drawing 2 . An insulator layer 23 is formed in the part 
except the center section of the connection pad 22 of the top face. That by which it applied 
to the predetermined part of the top face of an insulator layer 23 fi-om the top face of the 
connection pad 22 exposed through the opening 24 formed in the insulator layer 23, 
rewiring 25 was formed, and the pillar-shaped electrode 26 with a height of 100-200 
micrometers was formed in the pad section top face at the tip of rewiring 25 is prepared. In 
addition, the field shown with a sign 32 in drawing 2 is a field corresponding to a dicing 
street. 

[0007] Next, as shown in drawing 3 , the closure film 27 which becomes the whole top face 
of the insulator layer 23 including the pillar-shaped electrode 26 and rewiring 25 fi^om 
epoxy system resin is formed so that thickness may become a little thicker than the height 
of the pillar-shaped electrode 26 by the dispenser, screen printing, the transfermold method, 
etc. Therefore, in this condition, the top face of the pillar-shaped electrode 26 is covered 
with the closure film 27. Next, the conductive resin film 30 which consists of carbon ink, a 
silver paste, etc. is formed in the whole inferior surface of tongue of a wafer 31 by the spin 
coat method, the dispenser, screen printing, the transfermold method, etc. 
[0008] Next, by grinding suitably the top-face [ of the closure film 27 ], and top-face side 
of the pillar-shaped electrode 26, as shown in drawing 4 , the top face of the pillar-shaped 
electrode 26 is exposed. Next, as shown in drawing 5 , the surface treatment layer 28 for 
antioxidizing is formed in the top face of the pillar-shaped electrode 26 by electroless 
deposition or the spatter. When based on a spatter, it forms only on the pillar-shaped 
electrode 26 using a mask, or the mask after membrane formation is formed in the whole 
surface, and the surface treatment layer on the closure film 27 is removed. Next, as shown 
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in drawing 6 , the solder ball 29 is formed in the front face of the surface-preparation layer 
28. It returns to drawing 5 , and you may form in uniform thickness, and in order that stress 
may concentrate on an interface with the solder ball 29 in the same height as the closure 
film 27 in that case, the surface treatment layer 28 may form the surface treatment layer 28, 
after removing the top face of the pillar-shaped electrode 26 by etching. Next, if a wafer 31 
is cut along the dicing street 32, as shown in drawing 7 and drawing 1 , the semiconductor 
device which consists of each chip will be obtained. 

[0009] Thus, in the obtained semiconductor device, since the conductive resin film 30 is 
formed in the inferior surface of tongue of the semi-conductor substrate 21, the inferior 
surface of tongue of the semi-conductor substrate 21 can be protected electrically and 
mechanically. Therefore, even when the noise which originates in static electricity etc. from 
the outside cannot be absorbed by semi-conductor substrate 1 the very thing, generating of 
an electric noise can be mitigated. Moreover, it can be hard to generate a crack in the 
semi-conductor substrate 21 at the time of various kinds of activities of carrying this 
semiconductor device in other electronic parts, such as the circuit board. 
[0010] In addition, although the above-mentioned operation gestalt explained the case 
where the semiconductor device which forms the solder ball 29, cuts a wafer 3 1 along the 
dicing street 32 after this, and is shown in drawing 1 was obtained as shown in drawing 6 , 
it is not limited to this. For example, the surface treatment layer 28 is formed, a wafer 31 is 
cut along the dicing street 32 after this, and you may make it obtain the semiconductor 
device shown in drawing 8 , as shown in drawing 5 . Moreover, the top face of the 
pillar-shaped electrode 26 is exposed, a wafer 31 is cut along the dicing street 32 after this, 
and you may make it obtain the semiconductor device shown in dravying 9 , as shown in 
drawing 4 . 

[0011] Moreover, although the above-mentioned operation gestalt explained the case where 
the conductive resin film 30 was formed after forming the closure film 27 as shown in 
drawing 3 , what is necessary is just after not only this but one before, carrying out the 
dicing of the wafer 3 1 in short of processes. Moreover, when making thin thickness of the 
semiconductor device which is each chip, before forming the conductive resin film 30 in 
the inferior surface of tongue of a wafer 31, it is efficient to grind the inferior surface of 
tongue of a wafer 31. At in that case, one before carrying out the dicing of the wafer 31 
after grinding the inferior surface of tongue of a wafer 31 of processes If it becomes after 
grinding the top-face [ of the closure film 27 which a wafer 3 1 is transformed with heating 
at the time of closure film formation etc., and is shown in drawing 4 ], and top-face side of 
the pillar-shaped electrode 26 although what is necessary is just to form the conductive 
resin film 30 in the inferior surface of tongue of a wafer 3 1 Since flattening of the wafer 3 1 
can be efficiently carried out by grinding the inferior surface of tongue of a wafer 31, 
before forming the solder ball 29, it is desirable the top-face side of the closure film 27, and 
after polish of the pillar-shaped electrode 26. 
[0012] 

[Effect of the Invention] Since the conductive resin film is formed in the inferior surface of 
tongue of a semi-conductor substrate according to this invention as explained above, the 
inferior surface of tongue of a semi-conductor substrate can be protected electrically and 
mechanically. 
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